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UNANEBAIWIDINE

During decomposition of LiNH,-LiH composite, NH; emission not only leads to deficient
hydrogen content release but also poisons fuel cell catalysts. The idea of sandwiching
LiNH,-LiH pellet with LiH layers (10-30 wt. %) for reacting with NH; to produce H, is of
interest. The LiH-sandwiched LiNH,-LiH pellets show no sign of NH; release with
hydrogen capacitates 3.5-4.0 wt. % H, during the first cycle. Upon cycling (the 2M-6™"
cycles), decomposition of the LiH-sandwiched LiNH,-LiH pellet with low amount of LiH
layer (10 wt. %) reveals NH; release, while that with 30 wt. % LiH layers still liberates
hydrogen without NH; with the reduced capacities of 2.3-2.6 wt. % H,. Deficient
hydrogen content release is described by the formations of irreversible phases of Li,O,
LiTi,Oq4, and LisTiNs. Effective dehydrogenation of 30 wt. % LiH-sandwiched LiNH,-LiH
pellet is due to not only sufficient LiH content to react with NH; but also the formation
of new active phases of LiH;,F, and Li,NH,F, likely benefiting de/rehydrogenation
kinetics and reversibility of LiNH,-LiH composite. Since reversible hydrogen storage
capacity of LiH-sandwiched LiNH,-LiH pellets is rather low, MgH,-based hydrogen
storage tank (~46 g in 96 mL packing volume) with heat exchanger is selected to
combine with fuel cells. Fuel cell stack connected with MgH,-based tank reveals total

electrical power of 17 Wh with constant current of 0.6 A for 2 h 30 min.
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